The majority of the lens actin cytoskeleton is cortical, and when intact stabilizes the structure of lens cells. Since it is difficult to obtain a detailed view of this structure in sectioned material, we developed a confocal method to visualize the actin cytoskeleton of the intact lens (Fig. 1A) , which provided 3D structure of much of the lens without physical sectioning. These lenses were fixed in 4% paraformaldehyde, washed in PBS with triton x-100, incubated 2 days in phalloidin, washed and imaged. The lens epithelium is the most metabolically active region of the lens, however it is difficult to visualize in sectioned material since these cells have a very flat morphology. However, since the lens basement membrane (lens capsule) is relatively thick, it is possible to microdissect it with the attached epithelial cells from the lens. The lens capsule and epithelial cells then can be flat mounted on slides and prepared for confocal imaging using methods similar to those used for cultured cells (Fig 1B,C) . Fiber cells are long, thin, transparent cells that allow light to pass through. If the structure of the cell is disrupted, light will be scattered resulting in impaired vision. Thus, key to understanding some eye pathologies are determination of the 3D structure of fiber cells (Fig.  1D,E) . We plan to obtain improved detail matching the refractive index of mounting medium and lens tissue [4] . "Ball and sockets" are interdigitions along the membranes that allow for increased surface area on lens fiber cells to aid in the transport of ions (Fig. 1F) . Lens fiber cells are laid down in radial cell columns in order to transport ions through gap junctions and pumps from one cell to another since the lens is an avascular tissue (Fig. 1G,H,I ). Special challenges with the physical properties of the lens necessitate the creation of novel image preparation methodologies in order to probe the lens, its structure, and disease. We expect these same strategies can be modified and applied to other sample types with high refractive indices and/or protein concentrations.
